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Data collection 

Bruker APEX diffractometer 
Absorption correction: multi-scan 
(SADABS; Bruker, 2002) 
T min = 0.355, T m „ = 0.567 



7968 measured reflections 
5326 independent reflections 
3031 reflections with I > 2a(l) 
R<„, = 0.020 
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Key indicators: single-crystal X-ray study; T = 298 K; mean ct(C-C) = 0.005 A; 
R factor = 0.049; wR factor = 0.135; data-to-parameter ratio = 13.9. 



The crystal structure of the title compound, C 17 H 15 Br0 3 , a 
chalcone derivative, exhibits two crystallographically inde- 
pendent molecules per asymmetric unit showing an E 
conformation about the ethylene double bond. In each 
molecule, the two phenyl rings are almost coplanar: the mean 
planes make dihedral angles of 9.3 (2) and 19.4 (2)°. In the 
crystal, molecules are linked through weak intermolecular C— 
H- ■ O hydrogen bonds. 

Related literature 

For related structures, see: Wu et al. (2009, 2010, 2011a,£>); 
Huang et al. (2010); Peng et al. (2010). For background to and 
applications of chalcones, see: Nielsen et al. (2005); Wu et al. 
(2010, 2011«,fc). 



H 3 CO 



H3CO 




Experimental 

Crystal data 

C 17 H 15 Br0 3 
M r = 347.20 
Triclinic, PI 
a = 11.574 (6) A 
b = 11.781 (6) A 
c = 11.877 (6) A 
a? = 91.857 (9)° 
P = 107.021 (9)° 



y = 91.917 (9)° 
V = 1546.2 (13) A 3 
Z = 4 

Mo Ka radiation 
jtt = 2.67 mm -1 
T = 298 K 

0.49 x 0.34 x 0.24 mm 



Refinement 

R[F 2 > 2a(F 2 )] = 0.049 

wR(F 2 ) = 0.135 

S = 1.00 

5326 reflections 



Table 1 

Hydrogen-bond geometry (A, °). 



383 parameters 

H-atom parameters constrained 
A/w = 0.60 e A~ 3 
Apmin = -0.75 e A~ 3 



D-H-A 


D-H 


H-A 


D-A 


D-H-A 


C29-H29- ■ 02' 


0.93 


2.59 


3.256 (5) 


129 


C33-H33y4- ■ -Or 


0.96 


2.46 


3.323 (5) 


149 


Symmetry codes: (i) x, y, z 


+ 1; (ii) x 


-l,y,z + l. 







Data collection: SMART (Bruker, 2002); cell refinement: SAINT 
(Bruker, 2002); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
SHELXTL (Sheldrick, 2008); software used to prepare material for 
publication: SHELXL97. 

This study was partially supported by a University Students 
in Zhejiang Science and Technology Innovation Project (grant 
No. 2010R413019) and by the State Administration of Tradi- 
tional Chinese Medicine of Zhejiang Province (project No. 
2011ZB085). 



Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: ZQ2148). 
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(£)-3-(2-Bromophenyl)-1 -(3,4-dimethoxyphenyl)prop-2-en-1 -one 
Zhe Li, Yanan Wang, Kesong Peng, Lingzi Chen and Shenghui Chu 

Comment 

Natural chalcones exist widely in vegetables, fruits, medicinal plants, and so on. Natural and synthetical chalcones have 
extensive biological properties such as anti-inflammatory, antitumor, antioxidant (Nielsen et al., 2005; Wu et al, 2010, 
20\\a,b), We synthesized a series of chalcones in order to study antitumor activity. We obtain monocrystals of the title 
compound, and its crystal structure was characterized by a X-ray diffraction study. 

The crystal structure of the title compound, Ci7Hi 5 Br0 3 , a chalcone derivative, exhibits two crystallographically 
independent molecules per asymmetric unit showing an E configuration about the ethylene double bond (see for instance: 
Wu et al, 2009; Peng et al, 2010; Huang et al, 2010). In each molecule, the two phenyl rings are almost coplanar: the 
mean planes make dihedral angles of 9.3 (2) and 19.4 (2)°. In the crystal, molecules are linked through weak 
intermolecular C — H--0 hydrogen bonds. 

Experimental 

The title compound was synthesized by Claisene-Schmidt condensation between 3,4-dimethoxybenzaldehyde and 2'- 
bromoacetophenone. 3,4-Dimethoxybenzaldehyde (1 mmol) and 2'-bromoacetophenone (1 mmol) were dissolved in 
ethanol (10 ml). NaOH (40%, 5 drops) was added at 283 K. The temperature during the whole reaction was controlled to 
remain below 288 K. The reaction was monitored by thin-layer chromatography. After reaction was over, 10 ml H 2 0 was 
added and the white solid was precipitated, washed with a mixture of water and cold ethanol (10:1), and dried (yield: 
75.3%, m.p. 372-376 K). The title compound was dissolved in a mixture solution of ethanol and dichloromethane. Single 
crystals were obtained by solvent evaporation. 

Refinement 

All hydrogen positions were calculated after each cycle of refinement using a riding model, with C — H = 0.93 A and 
J7 iS0 (H) = 1 .2 U tq (C) for aromatic H atoms, and with C— H = 0.96 A and £/ iso (H) = 1 .5 U eq (C) for methyl H atoms. 

Computing details 

Data collection: SMART (Bruker, 2002); cell refinement: SAINT (Bruker, 2002); data reduction: SAINT (Bruker, 2002); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: SHELXTL (Sheldrick, 2008); software used to prepare material for publication: 
SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with displacement ellipsoids drawn at the 30% probability level. H atoms 
are shown as spheres of arbitrary size. 




Figure 2 

Packing diagram of the title compound viewed along the crystallographic b axis. 



(£)-3-(2-bromophenyl)-1 -(3,4-dimethoxyphenyl)prop-2-en-1 -one 



Crystal data 

Ci?Hi5Br03 
M r = 347.20 
Triclinic, PI 
Hall symbol: -P 1 
a = 11.574 (6) A 
b = 11.781 (6) A 
c= 11.877 (6) A 
a = 91.857 (9)° 
^= 107.021 (9)° 
7 = 91.917(9)° 
V= 1546.2 (13) A 3 



Z = 4 

P(000) = 704 

£> x = 1.492 Mgnr 3 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 2084 reflections 

(9 = 2.4-22.1° 

H = 2.67 mnT 1 

T=298K 

Block, colourless 

0.49 x 0.34 x 0.24 mm 
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Data collection 

BrukerAPEX 

diffractometer 
Radiation source: fine-focus sealed tube 
Graphite monochromator 
<p and co scans 

Absorption correction: multi-scan 

(SADABS; Broker, 2002) 
r min = 0.355, 7 max = 0.567 

Refinement 

Refinement on F 2 

Least-squares matrix: full 

RiF 1 > 20-CF 2 )] = 0.049 

wR(F 1 ) = 0.135 

S = 1.00 

5326 reflections 

383 parameters 

0 restraints 

Primary atom site location: structure-invariant 
direct methods 



7968 measured reflections 
5326 independent reflections 
303 1 reflections with / > 2a{I) 
R mt = 0.020 

#max = 25.0°, 9 m i B = 1.7° 

h = -13— >7 
/fc = -13->14 
/ = -13— 14 



Secondary atom site location: difference Fourier 
map 

Hydrogen site location: inferred from 

neighbouring sites 
H-atom parameters constrained 
w = 1/[cj 2 (F 0 2 ) + (0.0693P) 2 ] 

where P = (F 2 + 2F 2 )/3 
(A/o-) max = 0.001 
A/w = 0.60 e A~ 3 
Ap min = -0.75 e A" 3 



Special details 

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full 
covariance matrix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and 
torsion angles; correlations between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. 
An approximate (isotropic) treatment of cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes. 
Refinement. Refinement of F 2 against ALL reflections. The weighted i?-factor wR and goodness of fit S are based on F 2 , 
conventional i?-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > a{F 2 ) is used 
only for calculating 7?-factors(gt) etc. and is not relevant to the choice of reflections for refinement. i?-factors based on F 2 
are statistically about twice as large as those based on F, and 7?-factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


11 *ITJ 


Brl 


1.31399 (5) 


0.24675 (5) 


0.31891 (5) 


0.1117(3) 


Br2 


0.65864 (5) 


0.47379 (5) 


1.48067 (4) 


0.1092 (3) 


01 


0.9383 (3) 


0.2110(3) 


-0.0037 (3) 


0.0994(11) 


02 


0.5144 (2) 


0.1793 (2) 


-0.2772 (2) 


0.0612 (7) 


03 


0.4199 (2) 


-0.0087 (2) 


-0.2365 (2) 


0.0663 (7) 


04 


0.3197 (2) 


0.4779 (3) 


1.1131 (3) 


0.0945 (10) 


05 


-0.0283 (2) 


0.3636 (2) 


0.7519(2) 


0.0674 (7) 


06 


0.0593 (2) 


0.2352 (2) 


0.6217 (2) 


0.0712 (8) 


CI 


1.2701 (3) 


0.0977 (4) 


0.3508 (3) 


0.0687 (11) 


C2 


1.3450 (4) 


0.0455 (5) 


0.4462 (4) 


0.0872 (15) 


H2 


1.4151 


0.0837 


0.4931 


0.105* 


C3 


1.3160(4) 


-0.0620 (6) 


0.4713 (4) 


0.0916(15) 


H3 


1.3671 


-0.0972 


0.5348 


0.110* 


C4 


1.2123 (4) 


-0.1185 (4) 


0.4041 (4) 


0.0833 (13) 


H4 


1.1925 


-0.1916 


0.4217 


0.100* 


C5 


1.1384 (3) 


-0.0663 (4) 


0.3111 (3) 


0.0669(11) 


H5 


1.0687 


-0.1058 


0.2652 


0.080* 
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Atomic displacement parameters (A 2 ) 
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C6 


0.047 (2) 


0.071 (3) 


0.049 (2) 


0.0059(19) 


0.0117(17) 


-0.0051 (19) 


C7 


0.059 (2) 


0.063 (3) 


0.059 (2) 


0.0018(19) 


0.0133 (19) 


-0.0015 (19) 


C8 


0.053 (2) 


0.069 (3) 


0.058 (2) 


0.000 (2) 


0.0078 (19) 


0.0084 (19) 


C9 


0.056 (2) 


0.069 (3) 


0.057 (2) 


0.002 (2) 


0.0077 (19) 


0.010 (2) 


CIO 


0.052 (2) 


0.056 (2) 


0.051 (2) 


0.0005 (18) 


0.0124(17) 


0.0058 (18) 


Cll 


0.063 (2) 


0.064 (3) 


0.053 (2) 


0.004 (2) 


0.0094 (19) 


0.0086 (19) 


C12 


0.062 (2) 


0.056 (2) 


0.060 (2) 


-0.003 (2) 


0.013 (2) 


0.0102(19) 


C13 


0.048 (2) 


0.052 (2) 


0.053 (2) 


0.0002(18) 


0.0128 (17) 


0.0003 (17) 


C14 


0.047 (2) 


0.044 (2) 


0.050 (2) 


0.0053 (17) 


0.0110(16) 


0.0036 (16) 


C15 


0.053 (2) 


0.049 (2) 


0.055 (2) 


0.0006 (17) 


0.0136(18) 


0.0067 (17) 


C16 


0.074 (3) 


0.048 (3) 


0.095 (3) 


0.007 (2) 


0.002 (2) 


0.021 (2) 


C17 


0.068 (3) 


0.069 (3) 


0.091 (3) 


-0.021 (2) 


0.017 (2) 


0.005 (2) 


C18 


0.061 (2) 


0.059 (3) 


0.067 (3) 


-0.003 (2) 


0.002 (2) 


0.007 (2) 


C19 


0.068 (3) 


0.075 (3) 


0.080 (3) 


0.000 (2) 


-0.014 (3) 


0.007 (2) 


C20 


0.057 (3) 


0.074 (3) 


0.119(4) 


0.002 (2) 


-0.004 (3) 


0.014(3) 


C21 


0.053 (3) 


0.067 (3) 


0.112(4) 


-0.002 (2) 


0.021 (3) 


0.005 (3) 


C22 


0.052 (2) 


0.055 (3) 


0.076 (3) 


-0.0033 (19) 


0.011 (2) 


0.001 (2) 


C23 


0.049 (2) 


0.040 (2) 


0.068 (2) 


-0.0061 (17) 


0.0037 (19) 


0.0036(18) 


C24 


0.050 (2) 


0.054 (2) 


0.063 (2) 


0.0038 (18) 


0.0073 (18) 


-0.0033 (18) 


C25 


0.046 (2) 


0.057 (2) 


0.064 (2) 


0.0010(17) 


0.0074 (18) 


0.0017(19) 


C26 


0.048 (2) 


0.059 (3) 


0.063 (2) 


0.0063 (19) 


0.0101 (19) 


0.0017(19) 


C27 


0.044 (2) 


0.049 (2) 


0.057 (2) 


0.0021 (17) 


0.0105 (17) 


0.0057 (17) 


C28 


0.0420(19) 


0.064 (3) 


0.061 (2) 


0.0125 (18) 


0.0138(18) 


0.0076(19) 


C29 


0.054 (2) 


0.067 (3) 


0.061 (2) 


0.0157 (19) 


0.0173 (19) 


-0.0037 (19) 


C30 


0.048 (2) 


0.055 (2) 


0.052 (2) 


0.0037 (18) 


0.0106(17) 


0.0018(17) 


C31 


0.0361 (19) 


0.058 (2) 


0.061 (2) 


0.0074(17) 


0.0096 (17) 


0.0031 (18) 


C32 


0.047 (2) 


0.051 (2) 


0.061 (2) 


0.0058 (17) 


0.0146(18) 


-0.0018 (18) 
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Cjj 0.04/ (z) 


A f\HH /"3 \ A A01 

0.0/ / (3) O.Osl (3) 


A AAA/: { 1 A\ 

0.0096 (19) 


A A 1 O O / 1 AA 

O.Olso (19) 


U.OOz (2) 


C34 0 096 ni 


0 I 26 f5"l 0 075 (V\ 


0 026 (V\ 


0 012 C3") 




Geometric parameters 


(A °) 








Brl— CI 


1.892 (5) 


C16— H16A 




0.9600 


Br2— CI 8 


1.902 (4) 


C16— H16B 




0.9600 


01— C9 


1.217(4) 


C16— H16C 




0.9600 


02— C14 


1.363 (4) 


C17— H17A 




0.9600 


02— C16 


1.419(4) 


C17— H17B 




0.9600 


03— C13 


1.367 (4) 


C17— H17C 




0.9600 


03— C17 


1.438(4) 


C18— C19 




1.367 (6) 


04— C26 


1.214 (4) 


CI 8— C23 




1.405 (5) 


05— C31 


1.365 (4) 


CI 9— C20 




1.372 (7) 


05— C33 


1.432(4) 


C19— H19 




0.9300 


06— C30 


1.358 (4) 


C20— C21 




1.367 (6) 


06— C34 


1.423 (5) 


C20— H20 




0.9300 


CI— C2 


1.386 (6) 


C21— C22 




1.379 (5) 


CI— C6 


1.399 (5) 


C21— H21 




0.9300 


C2— C3 


1.364 (6) 


C22— C23 




1.388 (5) 


C2— H2 


0.9300 


C22— H22 




0.9300 


C3— C4 


1.368 (6) 


C23— C24 




1.466 (5) 


C3— H3 


0.9300 


C24— C25 




1.304 (4) 


C4— C5 


1.362 (5) 


C24— H24 




0.9300 


C4— H4 


0.9300 


C25— C26 




1.489 (5) 


C5— C6 


1.380 (5) 


C25— H25 




0.9300 


C5— H5 


0.9300 


C26— C27 




1.481 (5) 


C6— C7 


1.466 (5) 


C27— C28 




1.375 (5) 


C7— C8 


1.315 (5) 


C27— C32 




1.404 (5) 


C7— H7 


0.9300 


C28— C29 




1.381 (5) 


C8— C9 


1.474 (5) 


C28— H28 




0.9300 


C8— H8 


0.9300 


C29— C30 




1.375 (5) 


C9— CIO 


1.484 (5) 


C29— H29 




0.9300 


CIO— Cll 


1.368 (5) 


C30— C31 




1.401 (5) 


CIO— C15 


1.399 (5) 


C31— C32 




1.369 (4) 


Cll— C12 


1.383 (5) 


C32— H32 




0.9300 


Cll— Hll 


0.9300 


C33— H33A 




0.9600 


C12— C13 


1.378 (5) 


C33— H33B 




0.9600 


C12— H12 


0.9300 


C33— H33C 




0.9600 


C13— C14 


1.392 (5) 


C34— H34A 




0.9600 


C14— C15 


1.365 (4) 


C34— H34B 




0.9600 


C15— H15 


0.9300 


C34— H34C 




0.9600 


C14— 02— C16 


117.9(3) 


H17A— CI 7— H17C 




109.5 


CI 3— 03— C17 


117.2 (3) 


H17B— CI 7— H17C 




109.5 


C31— 05— C33 


118.1 (3) 


CI 9— CI 8— C23 




122.2 (4) 


C30— 06— C34 


117.9(3) 


CI 9— CI 8— Br2 




117.1 (3) 


C2— CI— C6 


120.6 (4) 


C23— CI 8— Br2 




120.7 (3) 


C2— CI— Brl 


118.6(3) 


CI 8— CI 9— C20 




119.0(4) 


C6— CI— Brl 


120.8 (3) 


C18— C19— H19 




120.5 
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AT p 1 T A 1 

C3 — C2 — CI 


i i a n { a\ 

119.9 (4) 


AT A T TTT 

C3 — Cz — Hz 


1 T A A 

120.0 


A 1 AO T T^\ 

CI — C2 — H2 


1 T A A 

120.0 


a -\ at p a 

C2 — C3 — C4 


1 T A f / A\ 

120.6 (4) 


/"*T 1 TT1 

Cz — C3 — H3 


119. / 


p • a p i T T") 

C4 — C3 — H3 


119.7 


Ac a a t 

C5 — C4 — C3 


1 1 A 1 /C\ 

119.2 (5) 


r~y r A TT A 

C5 — C4 — H4 


1 OA yl 

lzO.4 


p • t a a it/I 

C3 — C4 — H4 


1 OA /I 

lz0.4 


P A C ' Z A /_ 

C4 — C5 — Co 


ni o / a \ 

lzz.8 (4) 


C4 — C5 — H5 


no/ 
118.6 


p • P AC TTC 

Co — C5 — H5 


1 1 O £L 
118.6 


C5 — Co — CI 


1 1 P O pl\ 

llo.o (3) 


C5 — Co — C7 


121.2 (3) 


p • i /-i p AT 

CI — Co — C7 


0 A i A\ 

122.0 (4) 


AO f ^ f 

C8 — C7 — C6 


127.2 (4) 


Co — C / — H/ 


1 1 C A 
1 16.4 


a / ao t t 1 

Co — C7 — H7 


1 1 z' y| 

116.4 


A i-i pi o /~ifv 

C7 — C8 — C9 


1^1 1 / A\ 

121.1 (4) 


/-in a o TTO 

C7 — Co — H8 


1 1 A C 

119.5 


/-in r^o no 
C9 — Co — Ho 


119.3 


Ol — C9 — Co 


1 in t /t\ 

119.7 (3) 


P~V 1 P " A p • 1 /\ 

Ol — C9 — CIO 


1 O A C \ 

120.5 (3) 


p • o a 1 p\ 

Co — C9 — CIO 


1 1 A O /I \ 

119.8 (3) 


Cll — CIO — C15 


110 T PI \ 

118.7 (3) 


p • i 1 A J /"V P A 

Cll — CIO — C9 


124.2 (3) 


C15 — CIO — C9 


117.1 (3) 


p • 1 f\ p < 1 1 /~1 1 

CIO — Cll — C12 


121.3 (4) 


r^A r\ pi i 011 
C1U — Cll — Hll 


119.3 


p < i ^ a -i i TT 1 1 

C12 — Cll — Hll 


119.3 


pn pi i 

C 1 3 — C 1 z — C 1 1 


119.4 (4) 


pn a i -> tti i 

C13 — Clz — Hlz 


120.3 


Pii pn nn 
Cll — Clz — Hlz 


1 OA *5 

IzU.i 


f \T 1 pi 1 r\ 

03 — Cl3 — Cl2 


124.6 (3) 


p\-) PIT p 1 /l 

03 — C13 — C14 


115.2 (3) 


p 1 -» A 1 T P 1 /I 

C12 — C13 — C14 


1 OA 1 /T\ 

120.2 (3) 


p V"^ P 1 /I p 1 c 

02 — C14 — CI 5 


IOC 1 \ 

125.1 (3) 


A*T A 1 /I /~i 1 

02 — C14 — CI 3 


115.4 (3) 


P • 1 r P 1 yl p 1 •-) 

C15 — C14 — C13 


119.5 (3) 


P 1 /i pic pin 

C14 — CI 5 — CIO 


1 OA A ZO\ 

120.9 (3) 


p 1 /l PIC TT1C 

C 1 4 — C 1 5 — H 1 5 


1 in / 

119.6 


p i pi p i ^ T T 1 C 

CIO — C15 — H15 


119.6 


P V"^ p | / TTI / J 

02 — C 1 6 — H 1 6 A 


1 A A C 

109.5 


02— CI 6— HI 6B 


109.5 


H16A— CI 6— H16B 


109.5 


02— CI 6— HI 6C 


109.5 


H16A— CI 6— H16C 


109.5 


H16B— CI 6— H16C 


109.5 


03— CI 7— HI 7A 


109.5 



C20 — C19 — HI 9 


120.5 


C21 — C20 — C19 


1 T 1 f\ / A\ 

121.0 (4) 


/" "O 1 pi^A TTOA 

C2 1 — C20 — H20 


1 1 A C 

119.5 


P1A P^A TTAA 

Cl9 — C20 — H20 


119.5 


C20 — C21 — C22 


119.6 (4) 


/—' ^\ r\ P^> 1 TTOI 

C20 — C2 1 — H2 1 


120.2 


/" "OO PH TT01 

C22 — C2 1 — H2 1 


1 TA T 

120.2 


p^i P^^> P<T> 

C2l — C22 — C23 


121.6 (4) 


P11 po') ttii 

Czl — Czz — Hzz 


1 1 n 1 

119.2 


C23 — C22 — H22 


119.2 


P p^ 1 p 1 0 

C22 — C23 — CI 8 


116.5 (3) 


C22 — C23 — C24 


1 T 1 T /T \ 

121.3 (3) 


p • 1 Q P^ ") P 1 y| 

C 1 8 — C23 — C24 


1 T T T / A \ 

122.2 (4) 


C25 — C24 — C23 


1 T l~l T / A \ 

127.3 (4) 


/" 'OC AT /I TTO/1 

C25 — C24 — H24 


H6.3 


/" 'OO AO /I TTO/1 

C23 — C24 — H24 


H6.3 


/" 'O/l PTC {' < O /_ 

Cz4 — Cz5 — Czo 


1 H 1 / /I \ 

122.1 (4) 


PT /I PTC TTTC 

C24 — C25 — H25 


119.0 


y— i T S~ n^r TT^f 

C26 — C25 — H25 


119.0 


f \ A AO/' AOT 

04 — C26 — C27 


1 T 1 A /T \ 

121.0 (3) 


f~\A f ' O / PTf 

04 — C26 — C25 


119.6 (3) 


PTT PT/' PTC 

C27 — C26 — C25 


119.4 (3) 


/— ito ri^n /— it t 

C28 — C27 — C32 


110 T /T \ 

H8.7 (3) 


p i~\ 0 PTT p- /-» p 

C28 — C27 — C26 


1 T T f /T \ 

123.6 (3) 


ATT ATT ATP" 

C32 — C27 — C26 


iinn PT \ 

117.7(3) 


/— 1 T i~l 1TO /^T/~\ 

C27 — C2 8 — C29 


121.4 (3) 


/"< T ^7 /— 1TO TTTO 

C27 — C28 — H28 


119.3 


ATA ATO TTTO 

C29 — C28 — H28 


119.3 


pin pin /~>io 

C30 — C29 — C28 


1 1 n 0 

119.8 (3) 


C30 — C29 — H29 


120.1 


ATO ATA TTTA 

C28 — C29 — H29 


120.1 


p~v p pi a PTA 

06 — C30 — C29 


124.6 (3) 


C \ t_ p T A AT 1 

Oo — C30 — C31 


11C O PT \ 

115.8 (3) 


C29 — C30 — C31 


119.7 (3) 


s~\ r /"I T 1 /"IT T 

05 — C3l — C32 


125.1 (3) 


/ -\ P11 PTA 

05 — C3l — C30 


114.8 (3) 


ATT AT1 A")A 

C32 — C31 — C30 


1 T A 1 /T \ 

120.1 (3) 


/"< T 1 /~1 "i T f ' T "7 

C31 — C32 — C27 


1 T f\ T /T \ 

120.3 (3) 


/"< T 1 /—I "i T T T"i T 

C3l — C32 — H32 


H9.8 


ATT ATT TTTT 

C27 — C32 — H32 


1 1 A O 

119.8 


AiC AT") TTTO A 

05 — C33 — H33A 


109.5 


05 — C33 — H33B 


109.5 


TTTT A A T T TTTT T~1 

H33A — C33 — H33B 


109.5 


05— C33— H33C 


109.5 


H33A— C33— H33C 


109.5 


H33B— C33— H33C 


109.5 


06— C34— H34A 


109.5 


06— C34— H34B 


109.5 


H34A— C34— H34B 


109.5 
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03— CI 7— H17B 


109.5 




06— C34— H34C 




109.5 


H17A— CI 7— H17B 


109.5 




H34A— C34- 


-H34C 




109.5 


03— CI 7— HI 7C 


109.5 




H34B— C34- 


-H34C 




109.5 


Hydrogen-bond geometry (A, °) 


D — H—A 




D — H 


R-A 




D-A 


D — H—A 


C29— H29-02' 




0.93 


2.59 




3.256(5) 


129 


C33— H33^-01 il 




0.96 


2.46 




3.323 (5) 


149 



Symmetry codes: (i) x, y,z+\; (ii) x-\,y,z+\. 
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